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. Thorax, 32, [198] [199] [200] [201] [202] . Shape changes in static V-P loops from children's lungs related to growth. Sixty-eight sets of deflation data from the left lungs of children who had died from non-pulmonary causes were analysed by the exponential equation model to derive theoretical values of Pst(l) for 50, 60, and 90% of the observed maximum inflation volume.
The resultant P50, so, and 90 values were compared to the same values measured from graphic displays of the V-P data. The graphically derived Pst(l) data at 50, 60, and 90% of TLC were then plotted against the crown-heel length to demonstrate a shape change related to physical growth.
It was found that the form of the deflation curve in preterm infants did not fit an exponential model as satisfactorily as did the deflation curve from older children. The exponential model should be used with caution in small infants where Pst(l) values below Pfo are sought. A maximum inflation pressure of +30 cm H20 was found to produce a Vnax within 98% of the hypothetical ViNF value.
The question whether there is a growth-related shape change in static pulmonary volume pressure (V-P) deflation curves has to some extent been confused by the different methods of data presentation used in human postmortem data (Fagan, 1969; Stigol et al., 1972; Fagan, 1976) , animal experiments (Havrankova and Kuncova, 1971) , and clinical studies (Turner et al., 1968; Zapletal et al., 1971; Zapletal et al., 1976 ), and differences in the level of inflation which was regarded as equivalent to in-vivo maximum lung capacity (TLC).
A method of V-P loop analysis, developed by Salazar and Knowles (1964) , is finding increasing application in experimental animal and in-vivo human experiments (Turner et al., 1968; Glaister et al., 1973; Mansell et al., 1977) because it does not depend on an arbitrary TLC.
This method involves a mathematical analysis to fit an exponential equation to the observed deflation data, and from this to predict the static elastic recoil pressure (Pst(l)), at given proportions of TLC.
In this paper the V-P data collected by the methods described in a previous communication (Fagan, 1976 ) from children's lungs obtained at necropsy, with body lengths ranging from 33 to 168 cm, are analysed by the exponential regression method described by Salazar and Knowles (1964 This constitutes evidence for a growth-related deflation curve shape change where a shape change is defined as a change in Pst(l) at a given proportion of maximum inflation volume.
Material and methods
The left lung was reserved at necropsy in a series of infants and children who had died from nonpulmonary causes. The lungs were inflated and deflated in a stepped manner using fixed pressure intervals to obtain static V-P data. The full details of the methods, population, and controls are described in a previous communication (Fagan, 1976 Pst(l) values from freehand smoothing of the curve and straight line joining of the six points shown could be demonstrated (Table 2) , the straight line is illustrated (Figs 1 and 2 ). Transpulmonary pressure during deflation (cmH2O) Fig. 1 The mean deflation curve data from group A, Fig. 1 , with the second curve x ---x derived in the same manner as in Figure 1 . In this example, r=O0999. Figure 5 shows the P50 values plotted against the body length with 95% confidence limits.
P50=0 032(CH)+0-27, SD+0 99, r=0-82, P<0 001.
Discussion
Despite the high degree of mathematical correlation between the Pst(l) values in the pre-term (and some full-term) neonates, the theoretical curve is not a good fit (Fig. 1) In addition to this problem, the amount of lowpressure inflation data ( It is also noteworthy that the exponential data from the older infants and children conform closely to the graphically derived data. All pressures are in cm H20.
The exponential values of Pso, Ps,, and Po, using V. data lie close to or within the range of the mean of the observed values, ± I SD (see Fig. 1 ).
The exponential values derived without the V* data at PAO and P,, of group A, and PAO of group B, lie well outwith the range of ± 1 SD about the changes of shape or form of the deflation V-P curve may be occurring in this period as well as the basic fact of a growth-related increase in static recoil at the inflation levels described. This analysis shows that the changes seen in V-P loop shape when plotted in the proportional manner (Fagan, 1969; Havrankova and Kuncova, 1971; Fagan, 1976) are quite consistent with the changes reported by Turner et al. (1968 ), Zapletal et al. (1971 , and Zapletal et al. (1976) 
